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,WVHHPVWREHDFRPPRQEHOLHIWKDWWKHVSDFHLQZKLFKZHOLYHLVDVSDFHWLPH
PDQLIROGRIGLPHQVLRQDWOHDVWIRXU,QWKHSUHVHQWDUWLFOHZHZLVKWRGUDZDWWHQWLRQ
WRDVOLJKWO\GLIIHUHQWSRVVLELOLW\$VSDFHWLPHSVHXGRPDQLIROGRUHYHQD
JHQHUDOL]HGSVHXGRPDQLIROGRIRQHGLPHQVLRQRUDQRWKHU%DVLFDOO\D
SVHXGRPDQLIROGLVLQDVHQVHDPDQLIROG.ZLWKFHUWDLQLUUHPRYDEOHVLQJXODULWLHV
LQKHULWHGLQWKHWRSRORJLFDOVWUXFWXUHRI.DQGSULRUDQGLQGHSHQGHQWWRDQ\PHWULFRU
GLIIHUHQWLDOVWUXFWXUHLPSRVHGRQ.:HH[SODLQWKLVWHUPIRUGLPHQVLRQEXWLWKROGV
DQDORJRXVO\IRUKLJKHUGLPHQVLRQVDVZHOO>@>6HF@
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7KHFODVVLFDODVVXPSWLRQLVWKDWWKHVSDFHFRPSRQHQW0RIWKHVSDFHWLPH
5î0LVDGLPHQVLRQDOPDQLIROGDQGWKHELJSUREOHPLVWRILQGRXWZKLFK
PDQLIROGLWLV7KLVDVVXPSWLRQVWHPVIURPWZRIDFWV
$2XUH[SHULHQFHWHOOVXVWKDWWKHQHLJKERUKRRGRIHDFKSRLQWLQVSDFHZKLFKZHJHW
RXUKDQGRQLVWRSRORJLFDOO\DGLPHQVLRQDOEDOO
%,WLVXQFRQFHLYDEOHWRWKLQNRIDSRLQWDQ\ZKHUHLQRXUVSDFHZKRVHQHLJKERUKRRG
LVQRWDGLPHQVLRQDOEDOO

$GLPHQVLRQDOPDQLIROGDEEUHYLDWHGPDQLIROGLVDPDWKHPDWLFDOVSDFHLQ
ZKLFKWKHQHLJKERUKRRGRIHYHU\SRLQWLVDEDOO7KXVWKHQDWXUDOFRQFOXVLRQLVWKDW
WKHVSDFHLQZKLFKZHOLYHLVDPDQLIROGDQGWKHTXHVWLRQZHIDFHLVWRILQGRXW
ZKLFKPDQLIROGLWLVDVSKHUH"DWRUXV"SHUKDSVVRPHQRQRULHQWDEOH
PDQLIROG"

1RWHRXUWHUPLQRORJ\LVWKHRQHXVHGLQPDWKHPDWLFV7KXVDVSKHUHLVWKH
ERXQGDU\RIWKHWRSRORJLFDOGLPHQVLRQDOVROLGEDOODQGDVSKHUHLVWKH
ERXQGDU\RIWKHWRSRORJLFDOGLPHQVLRQDOVROLGEDOO

+RZHYHUWKHUHH[LVWPDWKHPDWLFDOVSDFHVZKLFKDOPRVWHYHU\ZKHUHORRNOLNH
PDQLIROGVEXWDUHQRWPDQLIROGV7KH\DUHFDOOHGSVHXGRPDQLIROGV$
SVHXGRPDQLIROGDEEUHYLDWHGSPORRNVOLNHDPDQLIROGHYHU\ZKHUHEXWDILQLWH
RULQILQLWHDQGLVRODWHGVHWRIVLQJXODUSRLQWVDQGWKRVHVLQJXODUSRLQWVDUH
HVVHQWLDODQGQRWUHPRYDEOH:K\QRWFRQVLGHUWKHSRVVLELOLW\WKDWWKHVSDFH
FRPSRQHQWRIWKHVSDFHWLPHZHOLYHLQLVVXFKDSPRUDQDORJRXVO\LQFDVHRI
FRQVLGHULQJPDQLIROGVRIVRPHRWKHUGLPHQVLRQQDQQSVHXGRPDQLIROG",WPD\EH

WKDWFHUWDLQSKHQRPHQDFDQEHH[SODLQHGE\WKHH[LVWHQFHRIVLQJXODUSRLQWVQDPHO\
E\WKHPHUHVWUXFWXUHRIVSDFHLWVHOI

7KHGHILQLWLRQRIDSVHXGRPDQLIROGLVEDVHGRQWKHFRQFHSWRIPDQLIROG7KXV
6HFWLRQLVGHYRWHGWRDEULHIGHVFULSWLRQRIPDQLIROGV)RUDPRUHGHWDLOHG
WUHDWPHQWVHHHJ>@RU>@7KLVHQQDEOHVWKHGHVFULSWLRQLQ6HFWLRQRIDILUVW
H[DPSOHRIDSP+RZHYHUWKHJHQHUDOWUHDWPHQWRISPVLVEDVHGRQ
WULDQJXODWHGPDQLIROGVGHVFULEHGLQ6HFWLRQ,Q6HFWLRQDQRWKHUH[DPSOHRID
SPLVJLYHQDQGWKHPDLQWKHRUHPFRQFHUQLQJSPVLVVWDWHG)LQDOO\LQ6HFWLRQ
ZHEULHIO\GHVFULEHPRUHJHQHUDOSVHXGRPDQLIROGVQDPHO\JHQHUDOL]HG
SVHXGRPDQLIROGVZKLFKSHUKDSVWRRVKRXOGEHFRQVLGHUHGDVSRVVLEOHVSDFH
FRPSRQHQWLQRXUVSDFHWLPHXQLYHUVH

0$1,)2/'6

$GLPHQVLRQDOPDQLIROGDEEUHYLDWHGPDQLIROGLVDPDWKHPDWLFDOVSDFHLQ
ZKLFKWKHQHLJKERUKRRGRIHYHU\SRLQWLVDWRSRORJLFDOGLVF7KXVWKH(XFOLGHDQ
SODQH5LVDPDQLIROGEXWQRWDFRPSDFWRQH7KHGLVMRLQWXQLRQRIWZRVSKHUHV
LVDFRPSDFWPDQLIROGEXWQRWFRQQHFWHG)URPQRZRQZHDVVXPHDOOWKH
PDQLIROGVLQWKHSUHVHQWDUWLFOHWREHFRQQHFWHGDQGFRPSDFW

7KHPDQLIROGVDUHVRUWHGLQWRWZRFODVVHV7KHRULHQWDEOHPDQLIROGVDUHWKRVH
WKDWOLNHWKHVSKHUHDQGWKHWRUXV)LJVFDQEHUHDOL]HGLQWKH(XFOLGHDQ
VSDFH5WKHQRQRULHQWDEOHRQHVDUHWKRVHWKDWFDQQRWEHUHDOL]HGLQ5$OWKRXJK
IRUWKHFRQFUHWHSK\VLFDOFRQVWUXFWLRQRIWKHRULHQWDEOHPDQLIROGVZHQHHGWKH
VSDFH5WKH\FDQEHIDLWKIXOO\GHVFULEHGLQWKHSODQH5E\XVLQJWKHPHWKRGRI
LGHQWLILFDWLRQRUJOXLQJRIHGJHVDVIROORZV

,Q)LJDWKHVSKHUHLVGHVFULEHGDVDGLVFZKRVHERXQGDU\LVFRPSRVHGRIWZR
GLUHFWHGDUFVWKDWDUHDVVXPHGWREHLGHQWLILHGWRHDFKRWKHUDFFRUGLQJWRWKHJLYHQ
GLUHFWLRQV'RLQJLWSK\VLFDOO\PHDQVEHQGLQJWKHGLVF)LJEDQGJOXLQJWKHWZR
DUFVWRHDFKRWKHU)LJFWR\LHOGWKHVSKHUH6
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)LJXUH7KHVSKHUH6

6LPLODUO\WKHWRUXVFDQEHIDLWKIXOO\GHVFULEHGDVDUHFWDQJOHZLWKWZRLGHQWLILFDWLRQV
)LJDWKHKRUL]RQWDOHGJHVDUHLGHQWLILHGWRHDFKRWKHUGRLQJLWSK\VLFDOO\\LHOGVD
F\OLQGHU)LJEDQGWKHWZRYHUWLFDOHGJHVZKLFKLQWKHF\OLQGHUEHFRPHWZR
RULHQWHGFLUFOHVDUHLGHQWLILHGWRHDFKRWKHUWKHF\OLQGHULVEHQWVRWKDWWKHWZR
FLUFOHVDUHJOXHGWRHDFKRWKHUDFFRUGLQJWRWKHJLYHQGLUHFWLRQV)LJVFGWR\LHOG
WKHWRUXV77KHIRXUYHUWLFHVRIWKHRULJLQDOUHFWDQJOHDUHWKXVLGHQWLILHGWRIRUPRQH
VLQJOHSRLQWZKRVHQHLJKERUKRRGRULJLQDOO\VHHQDVIRXUTXDUWHUVRIDGLVFLVDGLVF

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)LJXUH7KHWRUXV7

,QWKHVDPHPDQQHUWKHQRQRULHQWDEOHPDQLIROGVWKRXJKQRWFRQVWUXFWLEOHLQ5
FDQEHIDLWKIXOO\GHVFULEHGLQ5WKHERXQGDU\RIWKHGLVFLQ)LJDLVDJDLQGLYLGHG
LQWRWZRRULHQWHGDUFVZKLFKVKRXOGEHLGHQWLILHGDFFRUGLQJWRWKHJLYHQGLUHFWLRQV
EXWWKLVDEVWUDFWLGHQWLILFDWLRQFDQQRWEHIROORZHGE\DQDFWXDOJOXLQJLQ5
KRZHYHULWFDQEHGRQHLQVRPHKLJKHUGLPHQVLRQDO(XFOLGHDQVSDFH7KLV\LHOGVWKH
QRQRULHQWDEOHPDQLIROGNQRZQDVWKHSURMHFWLYHSODQH36LPLODUO\WKH
LGHQWLILFDWLRQRIWKHHGJHVLQWKHUHFWDQJOHGHSLFWHGLQ)LJEDVKLQWHGE\WKHDUURZV
\LHOGVWKHQRQRULHQWDEOHPDQLIROGNQRZQDVWKH.OHLQERWWOH.
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
)LJXUH7KHSURMHFWLYHSODQH3DQGWKH.OHLQERWWOH.

:LWKLQHDFKRIWKHWZRFODVVHVWKHRULHQWDEOHDQGWKHQRQRULHQWDEOHPDQLIROGVWKH
PDQLIROGVDUHFKDUDFWHUL]HGE\DQLQWHJHUNQRZQDVWKH(XOHUFKDUDFWHULVWLF$
VLPSOHPHWKRGIRUILQGLQJWKH(XOHUFKDUDFWHULVWLF 0RIDPDQLIROG0LVDFKLHYHG
E\FRQVWUXFWLQJDPDSRQ0ZKLFKFRYHUVWKHHQWLUHRI0VXFKWKDWHDFKFRXQWU\
LQWKLVPDSLVWRSRORJLFDOO\DGLVF7KHFRXQWULHVDUHFDOOHGIDFHVRIWKHPDSWKH
ERUGHUVLQZKLFKWZRFRXQWULHVPHHWDUHWKHHGJHVDQGWKHHGJHVPHHWDWWKHYHUWLFHV
RIWKHPDS1RZFRQVLGHUDQ\VXFKPDSRQ0DQGOHW9(DQG)EHWKHQXPEHURI
YHUWLFHVHGJHVDQGIDFHVUHVSLQWKHPDS7KH(XOHUFKDUDFWHULVWLF 0RI0LV
GHILQHGDV 0 9()DQGLVLQGHSHQGHQWRIWKHSDUWLFXODUPDSFKRVHQRQ0

7KHVSKHUH6LQ)LJLVDOUHDG\HQGRZHGZLWKDYHU\VLPSOHPDSFRPSRVHGRI
RQHIDFHWKHGLVFRQHHGJH$%DQGWZRYHUWLFHV$%+HQFH 6 ,QWKH
SURMHFWLYHSODQH3RI)LJDZHKDYHDVLPLODUPDSFRPSRVHGRIRQHIDFHDQGRQH
HGJH%XWKHUHWKHUHLVRQO\RQHYHUWH[DVWKHGLUHFWLRQVRIWKHWZRDUFVFDXVHWKHWZR
SRLQWV$%WREHLGHQWLILHGZLWKHDFKRWKHUDQGIRUPRQHVLQJOHYHUWH[7KXV 3 
,Q)LJDQRWKHUPDSLVGHSLFWHGRQWKHSURMHFWLYHSODQHWKLVWLPHZLWKVL[YHUWLFHV
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RIZKLFKWKUHHDUHRQWKHERXQGDU\HGJHVWKUHHRQWKHERXQGDU\DQG
IDFHVDOOWULDQJOHVDQGDJDLQ 3  

7KHWRUXVRI)LJLVDOUHDG\HQGRZHGZLWKDPDSFRPSRVHGRIRQHIDFHWKH
UHFWDQJOHWZRHGJHV$% &'$' %&DQGRQHYHUWH[$ % & 'KHQFH
7 ,Q)LJDQRWKHUPDSRQWKHWRUXVLVGHSLFWHGZLWKIDFHVDOOWULDQJOHV
HGJHVRQWKHKRUL]RQWDOVLGHRIWKHUHFWDQJOHRQWKHYHUWLFDOVLGHDQG
LQWHULRUWRWKHUHFWDQJOHDQGYHUWLFHVDQGDJDLQ 7  7KH.OHLQERWWOH
.RI)LJEOLNHWKHWRUXVLQ)LJDKDV9 ( ) VRLWV(XOHUFKDUDFWHULVWLF
OLNHWKDWRIWKHWRUXVLV

)RUHYHU\RULHQWDEOHPDQLIROG0WKH(XOHUFKDUDFWHULVWLF 0LVDQHYHQLQWHJHU
DQGYLFHYHUVDIRUHYHU\HYHQLQWHJHUNWKHUHLVDWRSRORJLFDOO\XQLTXH
RULHQWDEOHPDQLIROG0VXFKWKDW 0 N7KHJHQXV 0RIDQRULHQWDEOH
PDQLIROG0LVGHILQHGWREH 0 ò 0)LJXUHGHSLFWVWKHRULHQWDEOH
PDQLIROGVRIJHQXVDQG
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)LJXUH2ULHQWDEOHPDQLIROGVRIJHQXVDQG

)RUDQRQRULHQWDEOHPDQLIROG0 0LVDQLQWHJHUDQGYLFHYHUVDIRUHYHU\
LQWHJHUNWKHUHLVDWRSRORJLFDOO\XQLTXHQRQRULHQWDEOHPDQLIROG0VXFKWKDW
0 N7KHFRQQHFWLYLW\T0RIDQRQRULHQWDEOHPDQLIROG0LVGHILQHGDV
T0  07KXVWKHFRQQHFWLYLW\RIWKHSURMHFWLYHSODQHLVT3 DQGWKDWRI
WKH.OHLQERWWOHLVT. 

$PDQLIROGDQGDSVHXGRPDQLIROG

$PDQLIROGLVDPDWKHPDWLFDOVSDFHLQZKLFKWKHQHLJKERUKRRGRIHYHU\SRLQWLVD
WRSRORJLFDOEDOO
7KHERXQGDU\RIWKHQHLJKERUKRRGRIDSRLQW$LQVRPHVSDFH0LVFDOOHGWKHOLQNRI
$LQ0DQGLVGHQRWHGOLQN$0EULHIO\OLQN$7KHUHTXLUHPHQWWKDWWKH
QHLJKERUKRRGRIDSRLQW$EHDWRSRORJLFDOEDOOLVHTXLYDOHQWWRWKHUHTXLUHPHQW
WKDWOLQN$EHDWRSRORJLFDOVSKHUH7KXVZHJHWDQHTXLYDOHQWGHILQLWLRQRID
PDQLIROG
$PDQLIROGLVDPDWKHPDWLFDOVSDFHLQZKLFKWKHOLQNRIHYHU\SRLQWLVD
WRSRORJLFDOVSKHUH
,IZHUHSODFHKHUHVSKHUHE\PDQLIROGZHJHWWKHGHILQLWLRQRID
GLPHQVLRQDOSVHXGRPDQLIROG

$GLPHQVLRQDOSVHXGRPDQLIROGDEEUHYLDWHGSPLVLVDPDWKHPDWLFDOVSDFHLQ
ZKLFKWKHOLQNRIHYHU\SRLQWLVDWRSRORJLFDOPDQLIROG
 
6SKHUH6
 
7RUXV7
  

$SRLQWLQDSPLVUHJXODULILWVOLQNLVDVSKHUHRWKHUZLVHLWLVVLQJXODU,IWKH
OLQNRIDVLQJXODUSRLQW$LVDPDQLIROG0ZHVD\WKDWWKHVLQJXODULW\RI$LV0

/HWXVFRQVLGHUWZRH[DPSOHV

&RQVLGHUWKHFXEHZLWKYHUWLFHVDQGLGHQWLI\DOOSRLQWVLQWKHFXEHRIWKH
IRUP\]WR\][]WR[]DQG[\WR[\7KDWLVHDFK
SRLQWLQDZDOORUIORRURIWKHFXEHLVLGHQWLILHGZLWKWKHSRLQWLQWKHSDUDOOHOZDOORU
FHLOLQJUHVSGLUHFWO\RSSRVLWHWRLW7KLVLGHQWLILFDWLRQ\LHOGVIURPWKHFXEHD
PDQLIROGDVIROORZV
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)LJXUH7KHPDQLIROG7

7KHQHLJKERUKRRGRIDQLQWHULRUSRLQW$LQ)LJLVREYLRXVO\DEDOO7KH
QHLJKERUKRRGRIHDFKSRLQW%LQWHULRUWRDZDOOLVPDGHRIWZRKDOIEDOOVZKLFKILW
WRJHWKHUWRIRUPDEDOO7KXVOLQN%OLNHOLQN$LVDVSKHUH66LPLODUO\WKH
QHLJKERUKRRGRIDSRLQW&LQWHULRUWRDQHGJHRIWKHFXEHLVDEDOOFRPSRVHGRIIRXU
TXDUWHUVRIDEDOODFDUHIXOH[DPLQDWLRQUHYHDOVWKDWWKHVHIRXUTXDUWHUVGRLQGHHG
ILWWRJHWKHUWRIRUPDEDOO$OOWKHHLJKWYHUWLFHVIRUPRQHVLQJOHSRLQW'E\RXU
LGHQWLILFDWLRQDQGWKHQHLJKERUKRRGRIWKLVSRLQWLVFRPSRVHGRIHLJKWHLJKWKRID
EDOOZKLFKILWQLFHO\WRJHWKHUWRIRUPDEDOO
7KXVWKLVLGHQWLILFDWLRQ\LHOGVIURPWKHFXEHDPDQLIROGNQRZQDVWKH
GLPHQVLRQDOWRUXV7

1RZFRQVLGHUWKHVDPHFXEHZLWKDGLIIHUHQWLGHQWLILFDWLRQ6HH>6HF@3RLQWV
RIWKHIRUP\]DUHLGHQWLILHGWR\][]WR[]DQG[\WR
[\7KXVHDFKZDOORUIORRULVJOXHGWRWKHRSSRVLWHZDOORUFHLOLQJUHVS
EXWZLWKDIOLSWKHIURQWDQGEDFNZDOOVE\DIOLSRQDYHUWLFDOD[LVLQWKHSODQH\ 
WKHULJKWDQGOHIWZDOOVE\DIOLSRQDKRUL]RQWDOD[LVLQWKHSODQH] DQGWKHIORRUDQG
FHLOLQJE\DIOLSRQDKRUL]RQWDOD[LVLQWKHSODQH[ 
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)LJXUH$SVHXGRPDQLIROG

+HUH)LJWKHQHLJKERUKRRGVRIWKHSRLQWV$LQWHULRUWRWKHFXEH%LQWHULRUWRD
IDFHDQG&LQWHULRUWRDQHGJHEHKDYHHVVHQWLDOO\DVLQWKHIRUPHUH[DPSOHQDPHO\
WKH\DUHEDOOV%XWQRWLFHWKHGLIIHUHQWORFDWLRQVRI%DQG&FDXVHGE\RXU
LGHQWLILFDWLRQ+RZHYHUXQOLNHWKHIRUPHUH[DPSOHKHUHWKHHLJKWYHUWLFHVRIWKH
FXEHGRQRWIRUPRQHVLQJOHSRLQWE\WKHLGHQWLILFDWLRQ+HUHWKH\DUHJURXSHGLQWR
WZRJURXSVWKHIRXUYHULFHV'IRUPRQHSRLQWDQGWKHIRXUYHUWLFHV(\LHOGDQRWKHU
SRLQW
7KHIRXUHLJKWKRIDEDOOZKLFKWRJHWKHUIRUPWKHQHLJKERUKRRGRIWKHSRLQW'DV
ZHOODVWKRVHRI(GRQRWILWWRJHWKHUWRIRUPDEDOO,QIDFWWKHLUJOXLQJFDQQRWEH
GRQHSK\VLFDOO\LQWKH(XFOLGHDQVSDFH$FDUHIXOFKHFNRIWKHERXQGDU\RIWKDW
QHLJKERUKRRGWKDWLVRIOLQN'FRPSRVHGRIIRXUVHFWLRQVRIDVSKHUHUHYHDOV)LJ
WKDWOLQN'LVDSURMHFWLYHSODQH36LPLODUO\OLQN(WRRLV3
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
)LJXUH/LQN'DSURMHFWLYHSODQH

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'
'
(
'
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&
&
&
&
( %
%
$
F
F
F
F E
E
E
E
D
D D
D
H
J
G I
J
G
K
L I
L
HK
;
=
<
D F
G
E
 I
H D F
G
E
 K
J D F
L
E
 I
J D F
L
E
 K
H
G  I
H
 

LK
J
L K
J
K
L
LJ
J
K
M
MM JKL
3
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7KXVWKHJLYHQLGHQWLILFDWLRQ\LHOGVIURPWKHFXEHDSVHXGRPDQLIROGZLWK
SUHFLVHO\WZRVLQJXODUSRLQWV7KHIDFWWKDWWKHQXPEHURIVLQJXODUSRLQWVLQWKLV
SPZLWKOLQNVRIRGG(XOHUFKDUDFWHULVWLFVLVHYHQLVQRWDFRLQFLGHQFHDVZHZLOOVHH
ODWHU

75,$1*8/$7,216

,QWKHIROORZLQJZHZLVKWRH[SODLQEULHIO\DQGH[HPSOLI\WKHFRQFHSWRISPDQG
LWVVLQJXODUSRLQWVIURPDVOLJKWO\GLIIHUHQWSRLQWRIYLHZEDVHGRQWULDQJXODWLRQV7KH
DGYDQWDJHRIWKLVDSSURDFKLVWKDWLWHQDEOHVRQHWRFRQVWUXFWSPVZLWKXSULRULJLYHQ
OLVWRIVLQJXODULWLHVDOPRVWDWZLVKDQGLWHQDEOHVWKHSURRIRIWKHPDLQWKHRUHP
FRQFHUQLQJSPVVWDWHGLQ6HFWLRQ)RUDPRUHGHWDLOHGGHVFULSWLRQRQHFDQ
UHIHUWR>@DQG>@

&RQVLGHUDILQLWHVHWRIWRSRORJLFDOVLPSOLFHVQDPHO\WHWUDKHGUDZKRVHHGJHVDQG
IDFHVWULDQJOHVDUHQRWQHFHVVDULO\VWUDLJKWVXFKDWHWUDKHGURQZLWKYHUWLFHVZ[
\]ZLOOEHGHQRWHGZ[\]DQGLWVIDFHVDUHWKHWULDQJOHVZ[\Z[]Z\]DQG[\]
VXFKWKDWHYHU\IDFHRIHDFKVLPSOH[LVDOVRDIDFHRISUHFLVHO\RQHRWKHU
VLPSOH[LQWKHVHW:HIXUWKHUDVVXPHWKDWWKHVLPSOLFHVDQGWKHLUIDFHVIRUPD
FRPSOH[WKDWLVWKHLQWHUVHFWLRQRIHYHU\WZRIDFHVLVDIDFHSRVVLEO\HPSW\RIERWK
7KHIDFHVIDFHVIDFHVDQGIDFHVDUHWKHYHUWLFHVHGJHVWULDQJOHVDQG
WHWUDKHGUDUHVSHFWLYHO\1RWHWKDWVXFKDVHWFDQQRWEHUHDOL]HGLQDQ\ERXQGHG
SRUWLRQRIWKH(XFOLGHDQVSDFH+RZHYHULWFDQEHUHDOL]HGLQKLJKHUGLPHQVLRQDO
VSDFH

,QVXFKDFRPSOH[&WKHQHLJKERUKRRGRIHYHU\SRLQWLQWHULRUWRDWHWUDKHGURQLV
REYLRXVO\DEDOO7KHVDPHKROGVIRUHDFKSRLQWLQWHULRUWRDIDFHRQHKDOIRIWKH
EDOOEHLQJLQRQHRIWKHWHWUDKHGUDFRQWDLQLQJWKDWIDFHWKHRWKHUKDOILQWKHRWKHU
WHWUDKHGURQ,ILQDGGLWLRQWKHQHLJKERUKRRGRIHDFKYHUWH[WRRLVDEDOOZKLFK
LPSOLHVDOVRWKDWWKHQHLJKERUKRRGRIHDFKSRLQWLQWHULRUWRDIDFHRIWKHFRPSOH[&
WRRLVDEDOOVHH>S@>7K@WKHQ&PRUHSUHFLVHO\WKHXQLRQRILWV
WHWUDKHGUDLVDPDQLIROG(YHU\PDQLIROGFDQEHHQGRZHGZLWKVXFKD
WULDQJXODWLRQ>@

1RZWKHUHTXLUHPHQWWKDWWKHQHLJKERUKRRGRIDYHUWH[[LQ&LVDEDOOLV
HTXLYDOHQWWRWKHUHTXLUHPHQWWKDWWKHXQLRQRIDOOWKHWHWUDKHGUDLQ&RIZKLFK[LV
YHUWH[WKLVXQLRQLVFDOOHGWKHVWDURI[LQ&LVDEDOODQGWKLVLQWXUQLVHTXLYDOHQW
WRWKHUHTXLUHPHQWWKDWWKHERXQGDU\RIWKLVXQLRQQDPHGWKHOLQNRI[LQ&LVD
VSKHUH,IWKHWHWUDKHGUDFRQWDLQLQJWKHYHUWH[[DUH[DEF[GHI[JKL«WKHQWKHOLQN
RI[LQ&LVWKHXQLRQRIWKHWULDQJOHVDEFGHIJKL«DQGLWLVHDV\WRFKHFNZKHWKHURU
QRWWKLVXQLRQLVDVSKHUH

$VDQH[DPSOHFRQVLGHUWKHIROORZLQJFRPSOH[&JLYHQE\PHDQVRIWKHOLVWRI
LWVWHWUDKHGUDWKHYHUWLFHVDUHGHQRWHGE\QXPHUDOV

&

+HUHWKHOLQNRIWKHYHUWH[LVFRPSRVHGRIWKHWULDQJOHVDQG
7KHXQLRQRIWKHVHVL[WULDQJOHVLVHDVLO\VHHQWREHDVSKHUHDVGHSLFWHGLQ)LJ
5HFDOOWKDWWKHRXWHUWULDQJOHZKLFK³FORVHV´WKHVSKHUHLVRQHRIWKHVL[
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
)LJXUH/LQN&DVSKHUH6


6LPLODUO\WKHOLQNRIHDFKRIWKHRWKHUILYHYHUWLFHVWRRLVHDVLO\FKHFNHGWREHD
VSKHUH7KXVWKHFRQFOXVLRQIROORZVWKDW&LVDPDQLIROG7KLVPDQLIROGLVHDVLO\
VHHQWREHDVSKHUHEHLQJWKHERXQGDU\RIWKHSRO\WRSHREWDLQHGIURPWKH
WHWUDKHGURQE\VXEGLYLGLQJLWVIDFHLQWRIRXUWHWUDKHGUDVKDULQJD
FRPPRQYHUWH[

1H[WFRQVLGHUWKHIROORZLQJFRPSOH[&FRPSRVHGRIWHWUDKHGUDIRUWKHPRPHQW
LJQRUHWKHVWDUV
&



7KLVFRPSOH[WRRVDWLVILHVDOOWKHDERYHFRQGLWLRQVDQGWKHOLQNRIHDFKYHUWH[LVD
VSKHUH7KLVFRPSOH[LVKLJKO\V\PPHWULF7KHOLQNVRIDOOWKHQLQHYHUWLFHVDUH
LVRPRUSKLFDVWULDQJXODWHGVSKHUHV(DFKLVFRPSRVHGRIWZHOYHWULDQJOHV(JWKH
OLQNRIWKHYHUWH[LVDVGHSLFWHGLQ)LJ

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
)LJXUH/LQN&DVSKHUH6


5HFDOOWKDWWKHRXWHUWULDQJOHZKLFK³FORVHV´WKHVSKHUHLVRQHRIWKHWZHOYH
7KXVZHFRQFOXGHWKDW&LVDPDQLIROG+RZHYHUWKLVPDQLIROGLVQRWDVSKHUH
,WLVDQRQRULHQWDEOHPDQLIROGDFRQFHSWWKDWKDVQRWEHHQGHILQHGKHUH7KH
XQLRQRIWKHHLJKWVWDUUHGWHWUDKHGUDLVDVROLG.OHLQERWWOHLWVERXQGDU\LVD
³QRUPDO´.OHLQERWWOH7KHFRPSOH[&LVVWXGLHGLQGHWDLOLQ>@QDPHGWKHUH1







 







36(8'20$1,)2/'6

1RZFRQVLGHUWKHIROORZLQJFRPSOH[&
&



7KLVFRPSOH[WRRVDWLVILHVWKHFRQGLWLRQWKDWHDFKIDFHLVVKDUHGE\SUHFLVHO\WZR
WHWUDKHGUD$OVRWKHOLQNRIHDFKRIWKHVL[YHUWLFHV«LVDVSKHUHEXWWKHOLQN
RIHDFKRIWKHYHUWLFHVLVQRWDVSKHUHLWLVDWRUXV7KXV&LVQRWDPDQLIROG
,WLV³DOPRVW´DPDQLIROGLQWKHVHQVHWKDWWKHQHLJKERUKRRGRIHDFKRILWVLQILQLWHO\
PDQ\SRLQWVEXWWKHWZRSRLQWVDQGLVDEDOO7KHQHLJKERUKRRGRIHDFKRIWKH
WZRSRLQWVDQGLVVRWRVSHDND³VROLG´WRUXVLQWKHVHQVHWKDWLWVERXQGDU\LVD
UHJXODUGLPHQVLRQDOWRUXV7KXV&LVDSPZLWKWZRVLQJXODULWLHVDQGWKRVH
VLQJXODULWLHVDUHWRUL
7KHOLQNRIWKHYHUWH[LQ&LVGHSLFWHGLQ)LJ
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

)LJXUH/LQN&DWRUXV7


$VDODVWH[DPSOHFRQVLGHUWKHIROORZLQJFRPSOH[&
&


7KLVFRPSOH[WRRVDWLVILHVWKHFRQGLWLRQWKDWHDFKIDFHLVVKDUHGE\SUHFLVHO\WZR
WHWUDKHGUD$OVRWKHOLQNRIHDFKRIWKHILYHYHUWLFHV«LVDVSKHUHEXWWKH
OLQNRIHDFKRIWKHYHUWLFHVLVQRWDVSKHUHLWLVDSURMHFWLYHSODQH7KXV&LV
SP7KHOLQNRIWKHYHUWH[LQ&LVGHSLFWHGLQ)LJ
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
)LJXUH/LQN&DSURMHFWLYHSODQH3

1RZZHFDQVWDWHWKHPDLQWKHRUHPIRUSPVVHH>@

7KHRUHP)RUHYHU\ILQLWHOLVWRIPDQLIROGVZKHWKHURULHQWDEOHRUQRWWRULRI
DQ\JHQXVSURMHFWLYHSODQHV.OHLQERWWOHVHWFWKHUHH[LVWVDSVHXGRPDQLIROG
ZKRVHVLQJXODULWLHVDUHSUHFLVHO\WKHPDQLIROGVLQWKHOLVWLIDQGRQO\LIWKH
QXPEHURIQRQRULHQWDEOHPHPEHUVLQWKHOLVWWKDWDUHRIRGGFRQQHFWLYLW\LVHYHQ

*(1(5$/,=('36(8'20$1,)2/'6

7KHQRWLRQSVHXGRPDQLIROGFDQEHJHQHUDOL]HGWRLQFOXGHPXFKULFKHUW\SHVWKDQ
SUHVHQWHGVRIDUVHH>@
'HILQHDFRPELQDWRULDOGJHQHUDOL]HGSVHXRGRPDQLIROGDEEUHYGJSPDVD
GGLPHQVLRQDOVLPSOLFLDOFRPSOH[LQZKLFKHYHU\GIDFHLVFRQWDLQHGLQ
H[DFWO\WZRIDFHWV GIDFHV,WIROORZVWKDQWKDWWKHOLQNRIHYHU\YHUWH[LQDGJSP
FDQEHDQ\GJSP(TXLYDOHQWO\DGJSPFDQEHGHILQHGLQGXFWLYHO\DVDG
GLPHQVLRQDOVLPSOLFLDOFRPSOH[LQZKLFKWKHOLQNRIHYHU\YHUWH[LVDGJSP
ZKHUHDRQHGLPHQVLRQDOJSPLVRQHRUPRUHGLVMRLQWFLUFOHV
7KXVDJSPLVEDVLFDOO\DXQLRQRIRULJLQDOO\GLVMRLQWPDQLIROGVRU
SVHXGRPDQLIROGVLQZKLFKWKHUHLVDILQLWHVHWRIILQLWHVHWVRISRLQWVWKDWDUHLGHQWLILHG
WRIRUPDVLQJOHSRLQWHDFKWKHOLQNRIWKLVSRLQWEHLQJDGLVMRLQWXQLRQRIFLUFOHV
$OUHDG\WKHJSPVZLWKRQO\VHYHQYHUWLFHVLQFOXGHEHVLGHWKHREYLRXVPDQLIROGV
VSKHUHWRUXVDQGSURMHFWLYHSODQHWZRVSKHUHVLGHQWLILHGWRHDFKRWKHULQDVLQJOHRU
LQWZRSRLQWVDQGDVSKHUHLGHQWLILHGWRLWVHOILQDVLQJOHSRLQW,QHDFKRIWKHVH
FDVHVWKHOLQNRIHYHU\VLQJXODUSRLQW SRLQWRILGHQWLILFDWLRQLVWZRGLVMRLQWFLUFOHV
(DFKRIWKRVHJSP
VFDQEHDQGLVWKHOLQNRIVRPHYHUWH[LQVRPHJSP

'JSPVKDYHEHHQVWXGLHGLQ>@$PRQJWKHUHVXOWVREWDLQHGWKHUHLVWKHIROORZLQJ
JHQHUDOWKHRUHPIRUWKHSRVVLEOHW\SHVRIJSPV

7KHRUHP>S@)RUHYHU\VHWRIWRSRORJLFDOW\SHVRIJSPVWKHUHLVDJSP
LQZKLFKWKHVHWRIW\SHVRIWKHOLQNVRIWKHVLQJXODUYHUWLFHVLVSUHFLVHO\









,QDVHQVHWKHVWUXFWXUHRIWKLVWKHRUHPUHVHPEOHVWKDWRI7KHRUHPEXWRQHVKRXOG
QRWLFHWKHEDVLFGLIIHUHQFHEHVLGHWKHIDFWWKDW7KHRUHPGHDOVZLWKSPVDQG
7KHRUHPZLWKJSPV7KHOLVWRIPDQLIROGVLQ7KPD\FRQWDLQDFHUWDLQ
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